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Abstract 
In Turkey, after revisions in science and technology curricula in elementary education, the development of new secondary 
physics curricula has been finished very recently. These new curricula include some innovations in different aspects. On the other
hand, Finland is one of the counties that present very successful results in PISA Science Scales. The main purpose of this study is 
to compare Turkish and Finnish Physics Curricula in terms of different aspects by using content analysis, observation in Finnish
Schools and interview with teachers. As a result, some differences and similarities between these curricula are presented in the
study.   
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1. Introduction 
As a result of exceptionally high success of Finnish students in PISA (Program for International Assessment) 
2000, 2003, and 2006 in all domains including science, continuous international interest has been aroused toward 
Finnish Education System (Kupiainen, Hautamaki, & Karjalainen, 2009). PISA is an OECD program, which aims to 
assess 15-year-old students’ knowledge and skills that are essential for full participation in society. “The domains of 
reading, mathematical and scientific literacy are covered not merely in terms of mastery of the school curriculum, 
but in terms of important knowledge and skills needed in adult life” (OECD, 2009a).
Three assessments have been conducted so far in the years of 2000, 2003, and 2006 focusing on reading, 
mathematics, and science respectively. This sequence is planned to be repeated with surveys in 2009, 2012, and 
2015. More than 400 000 students in 57 countries participated in the PISA 2006, which represents 20 million 15-
year-old students (OECD, 2009b).  
The main science competencies in PISA 2006 are defined in terms of scientific knowledge and using that 
knowledge to identify scientific issues, to explain scientific phenomena, and to draw evidence based conclusions. 
Scientific knowledge is described in four content areas, which are physical systems, living systems, earth and space 
systems, and technology systems (Hautamaki et al., 2008).  
In the literature, there exist many studies which attempt to explain the reasons behind Finnish success in PISA 
(Ahtee, Lavonen, & Pehkonen, 2008; Darling-Hammond, 2009; Johnson, 2007; Kim, Lavonen, & Ogawa, 2009; 
* Ulaú Üstün Tel.: +90-312-210-7509; fax: +90-312-210-7971 
E-mail address: uulas@metu.edu.tr 
1877-0428 © 2010 Published by Elsevier Ltd.
doi:10.1016/j.sbspro.2010.03.416
Procedia Social and Behavioral Sciences 2 (2010) 2789–2793
Available online at www.sciencedirect.com
© 2010 Elsevier Ltd. Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
2790  Ulas¸ Üstün / Procedia Social and Behavioral Sciences 2 (2010) 2789–2793
Malaty, 2006; Sahlberg, 2007; Valijarvi, Linnakyla, Kupari, Reinikainen, & Arffman, 2002). The general idea is 
that there is no single explanation for Finnish success in PISA but the successful results seem to be attributable to 
interrelated factors (Valijarvi et al., 2002), and curriculum and its implementation is accepted one of these factors 
(Ahtee et al., 2008; Kim et al., 2009). 
On the other hand, average score of Turkey for scientific literacy is significantly lower than the average of OECD 
countries and 77.9% of the Turkish students show proficiency lower than level 4 (OECD, 2007).  Some basic 
reforms of Turkish Education System have been conducted during last 10 years including radical revisions in the 
curricula of different subjects in primary and secondary education (Yasar & Seremet, 2009). In the scope of these 
revisions, firstly new curricula for “science and technology” courses in elementary schools have been developed and 
more recently new physics curricula in all grades for secondary schools have been finished. The implementation of 
new science and technology curricula in all grade levels and new physics curricula in grades 9 and 10 have already 
been started. In the education year of 2011-2012, all grade levels including grade 12 will be enrolling new physics 
curricula in secondary education as well.  
These new physics curricula include some innovations in different aspects. For example, it is the first time for a 
physics curriculum to comprise the notion of nature of science, scientific and informatics literacy, and attitude in 
Turkey. Emphasis on scientific process skills, inclusion of detailed specific objectives in both content and skill 
domain, strongly recommendation of using alternative teaching methods which make the students more active both 
mentally and physically are the other novelties that the new curricula present. In terms of many aspects, the curricula 
seem to be parallel to what science education suggests.  
The main purpose of this study is to compare Turkish and Finnish Physics Curricula in terms of general 
characteristics like structure, content, the role of student and etc… In addition, the curricula are also compared in 
terms of suggested teaching and assessment strategies and integration of nature of science and science process skills. 
2. Method 
This is a qualitative study aiming to compare the physics curricula in two countries in detail. The methodology 
part comprises of content analysis, observation in classrooms and interview with teachers. Firstly, both Finnish and 
Turkish Education Systems were investigated to get an idea about general structure and the implementation of 
curricula in these countries. Then, the science and physics curricula applied in elementary and secondary education 
in both countries were scrutinized in depth by means of content analysis. English versions of both Finnish National 
Core Curriculum for Basic Education (FNBE, 2004) and for Upper Secondary Education (FNBE, 2003) are 
available.
After examining the written documents, to understand what happens in practice, classroom observations have 
been done for four months in Finland. I have enough experience to get an idea about the application in Turkey in the 
perspectives of student, teacher and research assistant in the field of physics education. To get information about 
practice in Finland, I observed different subjects in different levels including Environmental Study in basic 
education and Physics in lower and upper secondary education in a school in Turku. This process includes both 
authentic observation and active participation into teaching process. Furthermore, a research diary has been recorded 
during all observation process.  
Finally, interviews with teachers of different grade levels were conducted to get their ideas about Finnish 
National Core Curriculum for Basic and Upper Secondary Education and implementation of the curricula in 
practice. Environmental Studies between grades 1-4, and Physics/Chemistry between 5 and 6 are generally taught by 
class teachers in Finland while after grade 6, subject teachers are responsible for these courses. Thus, four of 11 
teachers interviewed were chosen from physics teachers with minor in mathematics or chemistry while six were 
class teachers teaching Environmental Studies or Physics/Chemistry in basic education. One of the participants was 
a history teacher and one of the principals of the school as well, who was highly experienced about Finnish 
Education System and different curricula applied in Finland. All of the teachers work in the same school where 
observations were conducted. The experience of the teachers varies between one year and 35 years.
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3. Findings 
3.1. General structure of Finnish and Turkish education system 
There are some similarities between two countries’ education systems in terms of general structure. In neither of 
the countries, pre-primary education is compulsory. Finland has nine year basic and compulsory education and 
similarly Turkey has eight year primary and compulsory education. There are two general branches in upper 
secondary school, general and vocational upper secondary school, which are not compulsory in any of the countries. 
Universities offer similar degrees in similar time periods like BA, MS and PhD degree in both countries.
However, there are also some differences in all levels of education. For example, the course load of class teachers 
decreases starting from fourth grade and subject teachers are responsible for the courses at six, seven and eight 
grades in Turkey while in Finland normally class teachers are responsible for the education until seventh grade. 
Although different class teachers may be responsible for some courses like English, Drama, Music or Ethics, there 
are still no subject teachers in charge until seventh grade in Finland.
One of the most important differences between two education systems is that Finnish Education System has been 
decentralized since 1980s by giving more authority to local education providers while Turkish Education System 
has highly centralized structure since Education Integrity Law accepted in 1924. It has some projections on not only 
administration but also general characteristics of education system. For example, In Finland, there exists a national 
framework and local authorities and/or schools are responsible to develop their own curricula based on the 
framework but more sensitive to local characteristics while statewide centralized curricula are applied throughout 
the country at all levels of education in Turkey.  
3.2. The Structure of Physics Curricula 
Physics is taught in the scope of “Environmental and Natural Studies” during first four years of basic education 
and in the course of “Physics and Chemistry” during grade 5 and 6. Starting from seventh grade, physics is provided 
as a separate course in Finland. In addition, upper secondary education includes one compulsory and seven 
specialization physics syllabus.   
Framework for physics education is presented in National Core Curriculum for Basic Education and Upper 
Secondary Education. Basic curriculum in Finland was renewed in 1970, 1985, 1994 and 2004 (Hautamaki et al., 
2008). There are also some studies to make revisions in the current curriculum in the following years.  
National core curricula in Finland cover all subjects including environmental studies and physics in both basic 
and upper secondary education. National Core Curriculum for Basic Education covers nine years of compulsory 
education. The curriculum includes the underlying values for basic education, general goals and subject specific 
goals or aims, basic concepts in each subject (syllabus), integration and cross-curricular themes, as well as final 
assessment criteria (standards) at the end of the ninth grade and descriptions of good performance at the end of the 
fourth and sixth grade. The contents and goals are presented for grades or grade clusters, like grades 7–9. For 
example, core contents for Physics between grades 7 and 9 are motion and force, vibrations and wave motion, heat, 
electricity, and natural structures. 
Similarly, National Core Curricula for Upper Secondary Education provides a framework for all courses in upper 
secondary education including physics. This framework has also been constructed in a very similar with the 
framework for basic education in terms of general structure. The goals and contents for Physics are not presented for 
each grade level separately, but classified in a two groups as compulsory course and specialization courses. In the 
compulsory course, matter and universe, energy, force and motion is covered generally while specialization courses 
offer more detailed information about heat, waves, laws of motion, rotation and gravitation, electricity, 
electromagnetism, and matter and radiation.  
During elementary education in Turkey, physics, chemistry, biology are taught as an integrated “Science and 
Technology” course starting at grade four. In upper secondary, there is also one compulsory physics as a separate 
course and three more physics courses for the students who selected related specialization learning area.
There is one detailed separate curriculum for Science and Technology and Physics courses at each grade level. 
Common introduction is presented at the beginning of each Science and Technology curriculum, which includes 
vision and general goals of science education, basic principles of learning-teaching process and assessment as well 
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as learning domains, explicit science-technology-society-environmental, science process skills, and attitudes and 
values objectives and cross curricular objectives. Then, the curriculum for each grade comprises also content 
objectives in detail. Activity examples, related misconceptions and explanations are included in this part as well.  
There are four learning domains in the Science and Technology Curricula in elementary education, which are 
“Living Things and Life”, “Matter and Change”, “Physical Events”, and “The Earth and Universe”. 
Similarly, in secondary education, there is a separate curriculum for Physics at each level as well. The general 
structure of the Physics curricula is quite similar to Science and Technology curricula in elementary education. 
Explicit skills objectives are provided as problem solving skill, science-technology-society-environmental, computer 
and communication skills, and attitude and values. Learning domains in upper secondary physics education are 
composed of “Nature of Physics”, “Matter and Properties”, “Force and Motion”, “Electricity and Magnetism”, 
“Modern Physics”, “Waves”, “From Stars to Quasars”, “Electronics” and “From Atom to Quarks”.  
3.3 Teachers’ Ideas about School Based Physics Curriculum 
During interviews, teachers’ ideas about school based physics curriculum were questioned. Teachers generally 
stated with positive ideas about the national core curriculum for both basic education and upper secondary 
education. They declared that it was very convenient to follow the frameworks and they found them detailed 
enough. They also indicated that the flexibility provided by school based curriculum gave them the opportunity of 
taking care of individual differences and designing instruction based on the characteristics of the groups. In 
summary, teachers agree with the idea of school based curricula and believe that physics curricula are detailed 
enough and easy to follow.  
However, one of the teachers underlined that for a less experienced physics teacher, a more detailed curriculum 
including more clear steps might be more convenient to follow since it would be more directive. In addition, two 
teachers mentioned that specialization syllabus might be a bit heavy for students if the courses were not designed 
carefully.
4. Discussion 
Ahtee, Lavonen, and Pehkonen (2008) state that there are three leading principles in the educational policy of 
Finland. These are commitment to a vision of knowledge-based-society, promoting educational equality, and 
responsibility at the local level. Similarly, Lavonen (2008) and Lavonen and Laaksonen (2009) explain the main 
cornerstones of Finnish education policy as consistent and long term policy and the culture of trust besides 
aforementioned three leading principles. 
Furthermore, Johnson (2007) also claims that the cornerstone of Finnish education is to provide everyone with 
equal opportunities in education and training. Although, school based science curriculum is applied in Finland, in 
other words, each school is expected to develop its own curricula, the results of PISA 2006 show that Finland is the 
one which includes the least between school variation according to scientific literacy scores among all participating 
countries. 
Physics curricula in both countries have some similarities in terms of educational approach and science standards. 
Both Finnish and Turkish physics curricula are mainly based on social constructivist ideas. Thus, similar conception 
of learning and comparable science standards emphasizing science process skills are constructed in the science 
curricula in both countries. Furthermore, in terms of assessment, physics curricula in both countries underline the 
assessment of students’ learning process in different areas of learning.   
However, the revisions in the science and physics curricula have brought a new perspective in science education 
in Turkey very recently. Thus, there is still a gap between intended and enacted curricula whereas this gap seems to 
be very small in Finland as a result of consistent and long term educational policies. Teachers feel the responsibility 
comes with the flexibility of education system, which also minimizes the differences between what is written and 
what is applied in Finnish schools. 
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5. Conclusion and Recommendation 
Although there is no single explanation for Finnish success in science in PISA, high standards of curriculum is 
accepted as one of the reasons in the literature (Ahtee et al., 2008; Kim et al., 2009). Comparison of the recent 
physics curricula in Finland and Turkey shows that the curriculum revisions in Turkey has been an important step to 
increase Turkish students’ science understanding and skills they need in life.
On the other hand, based on observations and interviews conducted in the scope of this study, it can be easily 
concluded that science educators and physics teachers have to focus on the transfer of curricula into practice as a 
next step to ensure continuous and sustainable development in students’ achievement in physics. 
Effective in service training should be organized to provide physics teachers with internalization of the basic 
principles in the new curricula. This step is important but enough to motivate teachers to understand and apply what 
is suggested. Teachers should be encouraged for a continuous professional development. Any revision in the 
education system without the support of teachers, who have key responsibilities in practice, will not create 
significant and long term changes.  
Finally, matching statewide assessment tools with the goals of physics education would remove the pressure on 
the teachers who wants to design their instruction on the basis of new physics curricula. Science process skills, 
which are emphasized in the new curricula as well as fundamental physics concepts, should also be included in the 
assessment process.  
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